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Abstract
Background: Low back pain (LBP) is prevalent across all social classes, in all age groups and across industrialised as well as
developing countries. From a global perspective LBP is considered the leading cause of disability and it negatively impacts
everyday life and wellbeing. Self-management is a recommended first-line treatment and mobile applications (apps) are a
promising platform to support self-management of conditions like LBP. In the selfBACK project, we have developed a digital
decision support system that is made available for the user via an app and that is intended to support tailored self-management of
non-specific LBP.
Objective: The trial aims to evaluate the effectiveness of using the selfBACK app to support self-management in addition to
usual care (intervention group) versus usual care only (control group) in people with non-specific LBP.
Methods: Single-blinded, randomised controlled trial (RCT) with two parallel arms. The selfBACK app provides tailored self-
management plans consisting of advice on physical activity, physical exercises and educational content. Tailoring of plans is
achieved by using the case-based reasoning (CBR) methodology, which is a branch of artificial intelligence. The core of the CBR
methodology is to use data about the current case (participant) along with knowledge about previous and similar cases to tailor
the self-management plan to the current case. This enables a person-centred intervention based on what has – and has not been –
successful in previous cases. Participants in the RCT are people with LBP, who consulted a health-care professional in primary
care within the preceding eight weeks. Participants are randomised to using the selfBACK app in addition to usual care versus
usual care only. We aim to include a total of 350 participants; 175 participants in each arm. Outcomes are collected at baseline,
six weeks and three, six and nine months. The primary endpoint is difference in pain-related disability between the intervention
group and the control group, assessed by the Roland-Morris Disability Questionnaire at three months.
Results: The trial opened for recruitment in February 2019. The first results are expected to be published in summer of 2020.
Conclusions: This RCT will provide insights regarding the benefits of supporting tailored self-management of LBP through an
app which is ubiquitous and available at times convenient for the user. If successful, the intervention has the potential to become
a model for the provision of tailored self-management support to people with non-specific LBP and to inform future
interventions for other painful, musculoskeletal conditions.
ClinicalTrial: NCT03798288
(JMIR Preprints 18/05/2019:14720)
DOI: https://doi.org/10.2196/preprints.14720
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Abstract 
Background: Low back pain (LBP) is prevalent across all social classes, in all age groups and across
industrialised as  well  as developing countries.  From a global  perspective LBP is  considered the
leading cause of disability and it negatively impacts everyday life and wellbeing. Self-management is
a  recommended  first-line  treatment  and mobile  applications  (apps)  are  a  promising  platform to
support self-management of conditions like LBP. In the selfBACK project, we have developed a
digital decision support system that is made available for the user via an app and that is intended to
support tailored self-management of non-specific LBP.
Objective: The trial aims to evaluate the effectiveness of using the selfBACK app to support self-
management in addition to usual care (intervention group) versus usual care only (control group) in
people with non-specific LBP.
Methods: Single-blinded, randomised controlled trial (RCT) with two parallel arms. The selfBACK
app  provides  tailored  self-management  plans  consisting  of  advice  on  physical  activity,  physical
exercises and educational content. Tailoring of plans is achieved by using the case-based reasoning
(CBR) methodology, which is a branch of artificial intelligence. The core of the CBR methodology is
to use data about the current case (participant) along with knowledge about previous and similar
cases  to  tailor  the  self-management  plan  to  the  current  case.  This  enables  a  person-centred
intervention based on what has – and has not been – successful in previous cases. Participants in the
RCT are  people  with LBP,  who consulted a  health-care  professional  in  primary care within  the
preceding eight weeks. Participants are randomised to using the selfBACK app in addition to usual
care versus usual care only. We aim to include a total of 350 participants; 175 participants in each
arm. Outcomes are collected at baseline, six weeks and three, six and nine months. The primary
endpoint is difference in pain-related disability between the intervention group and the control group,
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assessed by the Roland-Morris Disability Questionnaire at three months. 
Results:  The trial  opened for recruitment in  February 2019. The first  results  are expected to be
published in summer of 2020.
Conclusion:  This  RCT will  provide  insights  regarding  the  benefits  of  supporting  tailored  self-
management of LBP through an app which is ubiquitous and available at times convenient for the
user. If successful, the intervention has the potential to become a model for the provision of tailored
self-management support to people with non-specific LBP and to inform future interventions for
other painful, musculoskeletal conditions.
Trial registration: NCT03798288
Keywords: low back pain, self-management, case-based reasoning, eHealth, mHealth, app, decision
support system
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Introduction
Low back pain (LBP) is a leading contributor to years lived with disability [1, 2]. The economic costs 
associated with health-care, sickness absence, lost ability to work and treatment costs of non-specific LBP are 
a major societal burden [3-5].
Clinical guidelines recommend education, exercise therapy, multidisciplinary treatments and 
combined physical and psychological interventions for the management of LBP [6-10]. Self-management 
programmes including elements of such recommended components are suggested as an option for conditions 
like non-specific LBP [11]. Self-management is commonly defined as the active engagement and care for own
health by managing symptoms, physical and psychological problems and their impact [11, 12]. Although self-
management is a recommended LBP treatment, the effectiveness of self-management for LBP has been 
reported in systematic reviews to be moderate for pain and small to moderate for pain-related disability [13, 
14]. These results may be explained by the large variation in the content of self-management programmes [13]
and the poor adherence commonly observed in relation to such programmes [14, 15]. Adherence is influenced 
by several factors, such as tailoring of the programme to the individual and support to persist with self-
management [16]. 
Digital solutions, such as mobile applications (apps), can be utilized as platforms for supporting self-
management [17, 18] and may solve some of the problems outlined above. First, some evidence indicates that 
tailoring of self-management advice to people with LBP may be more effective than non-tailoring to improve 
pain and function [19]. Second, tailored digital health solutions may help to increase engagement and 
adherence [20]. During the recent years, a vast number of apps that target self-management of LBP have been 
introduced to the commercial market. A systematic review identified 61 available apps on Google Play and/or 
iTunes and concluded that the apps were of poor quality, included poor quality information from questionable 
sources and that none of the apps had been tested for effectiveness [21]. A systematic review that synthesized 
and critically appraised the published evidence concerning the use of interactive digital interventions to 
support self-management of LBP found the literature to be heterogeneous and that many studies were poorly 
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described [22]. Thus, the benefits and utility of digital interventions for self-management of LBP for the 
population at large remains unclear, presenting an important knowledge gap.
In the selfBACK project, we have developed an evidence-based and data-driven decision support 
system (DSS) delivered via a smartphone app to facilitate, improve and reinforce self-management of non-
specific LBP. The design and implementation of the selfBACK DSS have been described elsewhere [23]. The 
selfBACK trial is designed as an international multi-centre randomised controlled trial (RCT) with two 
parallel arms, testing the effectiveness of the selfBACK DSS in addition to usual care (intervention group) 
versus usual care only (control group) for participants with non-specific LBP. We hypothesise that participants
randomised to the intervention group will have reduced pain-related disability at three months, measured by 
the Roland-Morris Disability Questionnaire (RMDQ), compared to participants randomised to the control 
group.
Methods
Participants and setting
Inclusion and exclusion criteria are outlined in (Textbox 1). The assessment of whether the criteria are 
considered to limit participation is performed either by the referring Health Care Professional (HCP) or based 
on participant’s self-report. The selfBACK intervention is tested on a general LBP population rather than a 
specific subgroup to reflect that the intervention targets care-seeking patients and this is not limited to specific
characteristics such as symptom duration.  
Textbox 1: Inclusion and exclusion criteria
Inclusion Criteria
 Danish or Norwegian adults (18 years of age or above) reading and speaking the national language)
 With history of LBP of any duration, who have sought care for their LBP within the preceding 8 
weeks
 This care may have been sought from primary practice (general practice, physiotherapy, chiropractic 
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serving as first point of contact for patients with LBP) or a specialized outpatient hospital facility 
(Denmark)
 Must score mild-to severe pain-related disability rated as 6 or above on the Roland-Morris Disability
Questionnaire (RMDQ)
 Participants must own and regularly use a smartphone with internet access
 Participants must have a working email address and access to a computer with internet access
Exclusion criteria
 Unable to speak, read or understand the national language (Danish/Norwegian)
 Cognitive impairments or learning disabilities limiting participation
 Mental or physical illnesses or conditions limiting participation as assessed by the referring HCP or 
the participant him/herself. 
 Inability to take part in exercise/physical activity
 Fibromyalgia (diagnosed by an HCP)
 Pregnancy
 Previous back surgery
 Ongoing participation in other research trials for LBP management 
Recruitment and screening
Recruitment is performed in Trondheim, Norway (NO), and Odense, Denmark (DK). The recruitment flow is 
described in Figure 1. A total of 350 participants are to be recruited to the RCT. Of these, 75% (n=262) will be
recruited in DK and 25% in NO (n=88). Recruitment is undertaken by physiotherapists, chiropractors and 
general practitioners. In DK, participants are additionally recruited from The Spine Centre of Southern 
Denmark, an outpatient hospital that provides care for people with back pain referred from primary care, 
either family physicians and/or chiropractors. The Spine Centre provides diagnostic assessment and prescribes
treatment plans. For all recruitment sites, people seeking care due to non-specific LBP may be referred to the 
trial by the consulting HCP based on a short description of eligibility for the trial. Final eligibility is assessed 
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by the research team during a screening phone call. The recruitment to the selfBACK trial will not affect any 
planned routine diagnostic assessment or treatment (usual care). 
Interested patients are screened via telephone by a member of the research team. If eligible and 
willing to participate, the participants give their verbal consent to participate and are invited to complete the 
baseline questionnaire. Thereafter participants give their written consent to participate and are randomised to 
one of two groups. 
Randomisation and blinding
Participants are randomised to either a) selfBACK DSS in addition to usual care or b) usual care only. 
Randomisation is performed as a block randomisation with permuted blocks of random size and stratified by 
country and care provider (i.e. general practitioner, physiotherapist, chiropractor, or Spine Centre). The 
allocation ratio between groups is 1:1. Randomisation is performed in a web-based trial management system 
(Web Case Report Form [WebCRF]) developed and administered by the Unit of Applied Clinical Research, 
Faculty of Medicine and Health Sciences, NTNU, Trondheim, Norway. The WebCRF system holds a minimal 
data set on all screened participants (variables include: a trial id number, participant initials, country, type of 
HCP recruiting the participant, age, gender). The study is a single-blinded study. Participants are not blinded 
to group allocation. The analysis and interpretation of the study results will be performed by researchers 
blinded to group allocation.
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Intervention
The trial and intervention is described following the SPIRIT guideline [24] and CONSORT E-health extension
[25].
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Usual care
Participants receive usual care as deemed appropriate by their HCP. This includes any diagnostic procedure, 
treatment, or referral, which the HCP finds relevant considering the case history, clinical findings and 
pragmatic, daily clinical practices. Participants can seek care, treatment or help elsewhere as they find 
relevant. After the completion of the trial at 9 months, participants in this group are offered a wearable device 
like the one given to the selfBACK group.
Use of selfBACK app in addition to usual care
The selfBACK app presents participants with weekly tailored self-management plans consisting of 
recommendations on number of steps per day, educational material and a programme for strength and 
flexibility exercises. The process of tailoring the weekly self-management plan has been described elsewhere 
[23]. In short, a weekly self-management plan is created based on information from four different sources: 1) 
the baseline questionnaire, 2) a weekly question and answer session (“tailoring session”) where the participant
via the app provides up-to-date information on their LBP, function, fear-avoidance, sleep, pain self-efficacy, 
perceived stress, symptoms of depression and barriers for self-management (Table 2), 3) the participant’s 
report on accomplishing the recommended programme for strength and flexibility exercises in the preceding 
week, and 4) number of steps in the preceding week recorded by a physical-activity detecting wristband 
connected to the selfBACK app. The tailoring of the self-management plans is achieved by using case-based 
reasoning (CBR) methodology. CBR is a branch of artificial intelligence that imitates human reasoning and 
tries to solve new problems by reusing solutions that were applied to past similar problems. Hence, in the 
selfBACK DSS the CBR system uses data about the current participant case (from the sources described 
above), along with knowledge about previous and similar participant cases, to tailor the self-management plan
to the current individual with LBP. The intervention is not intended to replace follow-up by an HCP, but to 
supplement the usual care and the participant is informed accordingly. Using the CBR methodology to support
self-management is relatively unexplored. A recent study showed that using the CBR methodology has the 
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potential to improve glycemic control in type 1 diabetes [26, 27]. However, we are not aware of any studies 
that have used CBR to support self-management of musculoskeletal disorders.
The content for the app was developed using an intervention mapping process [28]. Full details of the 
process will be reported separately. During the intervention mapping the content of the app was reviewed and 
assessed by patients and clinicians, and the app was then tested in two separate feasibility and one pilot study 
before the RCT version of the app was finalised. The results from these studies will be reported on separately. 
The participant’s experience with using the app and entering the studies was captured in interviews and 
informed the conduct of this RCT. Overall, the app was very well received among the pilot users, and 
feedback from participants gave us areas for improvement for the RCT, e.g. explanation text in the app and 
during installations. The self-management plans are built from three types of content: 1) a bank of educational
material, 2) a bank of strength and flexibility exercises, and 3) physical activity level (i.e., step count). An 
overview of the available content is presented in Table 1. The educational material is structured under 14 main
categories. Every short message is about 140 characters long. Some messages may include links to longer, 
more explanatory text (max 500 characters) or tools that can be used to help the self-management of LBP. 
Some short messages are rewritten into “quizzes”, where the educational content is rephrased into a “yes” or 
“no” type question.
The bank of physical exercises holds 56 strength and flexibility exercises organised in 5 targets and 14
pain-relief exercises (Table 1). Exercises are presented as a short video accompanied by a written instruction. 
The default recommendation is to perform exercises in three to five sessions per week of 15 minutes duration 
(e.g. three exercises with an estimated duration of five min per exercise, Table 1). The number of exercises is 
adjusted by the participant’s indication of time available. The participant reports on completed number of sets 
and repetitions per exercise. The progression and regression of exercise difficulty is based on the reported 
completion level. If the participant reports a flare-up of LBP in the weekly tailoring session a set of pain-relief
exercises are recommended instead of strength and flexibility exercises.
Physical activity is tracked using a wearable device (Mi Band 3, Xiaomi). The wristband shows the 
achieved step-count per day. Educational messages and notifications aimed to motivate more physical activity 
are pushed to the participant through the app based on the step count data.
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Table 1. Overview of the content of self-management plans. 
Physical activity Physical exercise Education
Information  from
preceding week 
Achievement  of  preceding
week´s step goal
Completion  of  exercise
sessions 
Completion  of  educational
messages and quizzes
Content available Physical  Activity
registration  
Step  count  registration  by
wristband 
Individualised  feedback  for
daily,  weekly  and  monthly
step count
Advice to stay active
Motivational  messages  to
increase physical activity
Exercise targets
 Abdominals
 Back extensors 
 Core stability
 Gluteal  and  hip
muscles
 Flexibility
 Pain relief
Default program
3 exercises: 1 abdominal + 1
back  extensor  OR  1  core
stability exercise. Remaining
exercises  chosen  randomly
from the other groups. 
Messages themes 
 Information  about
LBP
 Understanding
mind-body connection
 Self-management
for LBP
 Thoughts,
behaviour,  attitude  and
feelings
 Fitting  in  self-
management in a busy life
 First  aid when your
back hurts
 LBP  and
comorbidities
 Goal  Setting  and
Action Planning
 Pacing  and
progression 
 Problem solving
 Relaxation
 Sleep and LBP
 Social support
 Overcoming barriers
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for self-management 
Educational tools
 Sleep  reminder  and  sleep
hygiene 
 Mindfulness
 Goal-setting 
Outcomes
The primary outcome is pain-related disability at three months follow-up assessed using the RMDQ [29]. The 
questionnaire includes 24 items asking participants to indicate if they experience functional impairments by 
answering “yes” or “no” to a series of descriptions of functional abilities. Higher scores indicate higher level 
of disability [30]. For the selfBACK trial, we aim to identify a two-point difference in RMDQ between the 
intervention and control group at three months follow up. The rationale for selecting this cut-off was based on 
several considerations. Firstly, self-management through selfBACK is included as an add-on to usual care in 
this trial. Although the magnitude of effect for this novel intervention is difficult to predict, a small beneficial 
effect above that of usual care could be important for this group of patients. Secondly, the suggested minimal 
clinically important difference in RMDQ may vary according to the disability level in the population under 
study [31]. Even though a five points difference has been reported as clinically important [32], others have 
suggested a 1-2 point difference to be clinically important if the disability level is low [33]. 
Descriptive variables include age, gender, height, weight, and report of any comorbidities 
(comorbidities were registered using an existing questionnaire (HUNT3) from the Norwegian HUNT study 
[34]). Demographic variables including family relations, ethnicity, educational status, employment, and work 
characteristics if employed are collected at baseline (Table 2).
A range of secondary outcomes are included in the trial and participants randomised to use the 
selfBACK app in addition to usual care are asked a set of tailoring questions weekly to individualise their self-
management plan (Table 2). App usage data such as number of visits, duration spent using the app, 
achievement scores, number of days with visits etc. are registered (Matomo software).
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Table 2. Overview of the information collected at baseline, during the weekly tailoring sessions, and follow-
ups at six weeks, three, six, and nine months. 
Baseline Weekly
tailoring
Follow-ups
Descriptive variables
Participant characteristics x
Socio-demographics x
Primary outcome
Roland-Morris Disability Questionnaire [29, 30, 
32]
x x
Secondary outcomes
Average pain intensity past week x x x
Worst pain intensity past week x x
Duration of current episode with LBP x x
Pain medication frequency past week x x
Fear-Avoidance Belief Questionnaire [35] x xb x
Pain Self-Efficacy Questionnaire [36] x xa x
Activity limitation, work and leisure x x
Work ability index (single-item) [37] x x x
Saltin-Grimby Physical Activity Level [38] x x
Patient Specific Function Scale [39] x x
Sleep problems [40] x xa x
Perceived Stress Scale [41] x xa x
Quality of life, EuroQoL 5-Dimension [42] x x
Brief Illness Perception Questionnaire [43] x x
Patient Health Questionnaire-8 [44] x xa x
Global Perceived Effect x
Perceived barriers x
Pain-related function xc
a reduced number of items or single items 
b fear-avoidance assessed with single item Tampa scale [45]
c function assessed with single items from Chronic Pain Grade Scale [46] 
Data collection, storage and protection
Outcome measures are collected at baseline, six weeks, three, six and nine months. Data collection is web-
based and consequently, all data are entered directly into the selfBACK database by the participants. To 
maximize response rate, reminder e-mails are sent after three days and again after six days if no response to 
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the first e-mail. If still no answer, a researcher will call the participant and ask if he/she is willing to answer 
the RMDQ questionnaire over the phone at follow-ups. 
All outcome and data are stored on secured servers at The Norwegian University of Science and 
Technology (NTNU), the servers are firewall protected and back-up is performed daily. The data storage is 
consistent with national (DK and NO) and European regulations on data protection. Also, all data transferring 
processes are protected using HTTPS (Hyper Text Transfer Protocol Secure) and SSL (Secure Sockets Layer) 
as well as sending the data in encrypted format.
Sample size
The sample size calculations have been performed in two ways. First, a calculation assuming only one follow-
up measure and a standard deviation (SD) of the RMDQ score of six points. The expected SD was informed 
by previous high-quality studies in DK and UK investigating similar LBP populations [47-50]. Based on this 
calculation, we estimated that a sample size of 382 (191 in each group) was necessary to detect a two-point 
difference with 90% power and a two-sided alpha level of 0.05. 
We then performed a simulation using 1000 repetitions of a mixed model regression for repeated 
measures, assuming 1) three data points per participant (i.e. baseline, six weeks and three months), 2) a two-
point difference between groups on RMDQ at three months, 3) a SD of six points, and 4) a correlation 
between repeated measures of 0.4. The latter was based on information from previous trials with repeated 
measures for the RMDQ in similar LBP populations [51, 52]. Based on these assumptions and an alpha level 
of 0.05, sample size calculations show that 250 participants (i.e. 125 participants in each group) result in a 
power of 92% (95% confidence interval [CI 90-93]) to detect a two-point difference in RMDQ between the 
intervention group and control group at three months. Furthermore, simulations assuming a two-point 
difference between groups observed at both follow-up time points (six weeks and three months) indicated that 
a sample size of 180 (90 in each group) will result in a power of 94% (95% CI, 92-95). These sample size 
calculations indicate that a sample size of ~250 persons (125 in each group) is adequate when utilising the 
repeated measure design. A recent systematic review showed that attrition rates ranged between 4-94% for 
digital self-management interventions lasting between two weeks and 12 months in LBP populations [22]. To 
https://preprints.jmir.org/preprint/14720 [unpublished, non-peer-reviewed preprint]
JMIR Preprints Sandal et al
allow for a 30% drop out rate at three-months follow-up, we aim to include a total of 350 participants in the 
trial; 175 participants in each arm.
Statistics
The primary analysis will estimate mean group difference with 95% CI of the RMDQ score over the first three
months. The analyses will be conducted according to the intention-to-treat-principle using a linear mixed 
model for repeated measures. This model includes all available data for all participants at each time point (i.e. 
baseline, six weeks, and three months). In the regression model, individual participants will be specified as a 
random effect, accounting for the within-subject covariance structure. The effect of group and time will be 
specified as fixed effects using a joint variable of intervention and time. The analysis will investigate the 
effect of the intervention as constant over time, as well as an interaction between time and group allocation. 
Here, baseline levels are pooled over the two study groups assuming that any baseline differences are due to 
chance [53]. All effects will be estimated both crude and adjusted for the two variables used for stratification 
in the randomisation, i.e. country and care provider [54]. Any missing values are inherently accounted for in 
the mixed model approach [55]. 
To increase the transparency, a statistical analysis plan will be agreed upon and made publicly 
available before the inclusion of participants is completed. To reduce the risk of biased interpretation of 
results, the following procedure will be undertaken: two interpretations will be drafted based on a review of 
the primary outcome data with groups arbitrary labelled as A and B [56]. One interpretation assumes that A is 
the intervention group and B the control group, the other interpretation assumes the reverse. After agreeing on 
both interpretations, the randomisation code is broken, and the correct interpretation chosen. 
Process evaluation 
A process evaluation will be conducted as an integrated part of the RCT. The process evaluation
explores how participants utilise the intervention in daily life. For this we will use a mixed methods
process evaluation: gathering quantitative measures by questionnaires for participants including the
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Virtual Care Climate Questionnaire [57] and three rating questions (overall rating of the app, ease of
use, recommendable to others) and measures of  data analytics on app usage, and semi-structured
qualitative interviews. Normalisation Process Theory  [58], an implementation theory that has been
used extensively to identify barriers and facilitators to uptake and utilisation of new technologies
[59], will provide the conceptual underpinning to the process evaluation. The process evaluation will
be guided by the RE-AIM framework and investigate all five elements of the framework: Reach,
Effectiveness,  Adoption,  Implementation,  and  Maintenance  [60].  The  full  details  on  design  and
methods for the process evaluation will be published separately.
Ethics and dissemination 
The trial is approved by the national ethical committees in DK (S-20182000-24) and NO (2017/923-6) 
separately. Correspondingly, national review boards and/or data protection agencies have approved the trial. In
DK approval was granted from the Danish Data Protection Agency through application to the University of 
Southern Denmark’s legal office (201-57-0008) and in NO from the National Data Protection Authority and/or
the Centre for Research Data through the ethics approval. The trial is registered with www.clinicaltrials.gov 
(NCT03798288).
The trial results will be reported in accordance with the CONSORT 2010 reporting guideline and the 
2013 amendment CONSORT-EHEALTH checklist for reporting web-based and mobile-based RCTs [25, 61]. 
Data collection is expected to be complete by July 2020 and dissemination of trial results is planned thereafter.
No serious adverse events are expected for this trial. Should a participant contact the research team 
concerning any worsening of symptoms, the participant will be advised to seek care from their HCP as they 
normally would. All enquiries regarding potential adverse events will be recorded and discussed in an internal 
audit and reported with the study results. In addition, the selfBACK DSS is designed to react to increased pain
or deterioration in symptoms, and it will adjust the self-management plans based on this information. In 
addition to the above, participants are informed in the written information and during the screening call and 
inclusion process that this intervention is an add-on to usual care and should not replace contact with their 
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HCP and that they should always follow the advice of the consulting HCP. Also, the app holds a text section 
called “Caution” describing worsening in symptoms that should be acted upon and advice participants to seek 
care from their consulting HCP if experiencing any such symptoms. 
Results 
Recruitment to the trial started in spring 2019 and is expected to run till ultimo 2019. 
Discussion
This protocol describes the design and methods of the selfBACK trial assessing the effectiveness of the 
selfBACK app in addition to usual care in helping people with non-specific LBP manage their condition. 
Digital solutions have been described as promising platforms for supporting people in managing chronic 
conditions [17, 18], and a vast number of mobile apps for managing LBP are already available on the 
commercial market [21]. In a recent systematic review, nine studies were identified describing digital m- and 
e-health self-management interventions for LBP population [22]. Few studies reported their theoretical 
underpinnings for the included content and consequently, the evidence base for digital self-management 
interventions for LBP remains weak [22, 62]. Two recent RCTs showed improvements in participants 
symptom status after 12 weeks of using apps providing a digital program of non-invasive treatment options 
for LBP [63, 64]. Only the study by Shebib and colleagues reported greater improvements for the intervention 
group than the control group [63]. However, the choice of comparator in the two trials were markedly 
different. In the study by Shebib and colleagues the control group was given a static program consisting of 3 
digital educational articles whereas participants in the intervention arm had unlimited access to a personal 
coach. In the other RCT no personal contact was present in the intervention arm, but the comparator was 
individual lessons with a physiotherapist. 
The content of the selfBACK intervention was developed using an intervention mapping process and 
is therefore theoretically underpinned and evidence-based [23]. Also, the DSS is a data-driven system that 
uses the CBR methodology to structure and reuse real participant information to give advice and guide the 
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self-management process in new participant cases. Thus, over time the DSS “learns” from experience which 
results in improved self-management plans for future participant cases. In addition to the learning from 
participants’ cases, a set of carefully described rules were developed to tailor the self-management plans to 
different scenarios (e.g. flare-up of LBP). We also used participant cases derived from existing patient cohorts 
to develop a set of seed cases for the case base. Additionally, the app was tested in a pilot study before the 
start of the RCT and these participants cases where included in the case base. This ensures clinically 
meaningful cases in the case base at the start of the RCT.  
It is important to recognise that the content of usual care will differ for participants both within and 
across study centres (countries) of this trial. This is a common problem in trials where usual care is the 
comparator. However, it is also a reflection of how LBP is managed in a real-life setting. Thus, the results of 
the trial will have a high degree of external validity. In addition, the process evaluation for the trial will 
address perceptions of usual care through interviews with participants from the usual care group as well as 
with participants using the selfBACK app.
Similarly, the content of the suggested self-management plans will vary for participants using the 
selfBACK app. The app presents tailored self-management plans with three components: exercise, physical 
activity and educational material. However, it is very likely that some components will appeal more to some 
participants than others. Therefore, should the RCT show the selfBACK app in addition to usual care to be 
more effective than usual care only, the trial design does not allow analyses of which component(s) of the 
intervention that may be causal of such an effect, although the process evaluation may provide some useful 
insights regarding such issues. 
The outcomes from this trial will provide valuable new insights into the potential of mHealth 
solutions to support effective self-management in relation to LBP while the parallel process evaluation will 
aid understanding of barriers and facilitators to uptake, utilisation and wider implementation of the 
intervention. The effectiveness of the app will be evaluated on the primary outcome; however, a range of 
secondary outcomes are included to elucidate the variation in and complexity of symptoms in people with 
LBP. 
https://preprints.jmir.org/preprint/14720 [unpublished, non-peer-reviewed preprint]
JMIR Preprints Sandal et al
Acknowledgements
The selfBACK project has received funding from the European Union Horizon 2020 research and innovation 
programme under grant agreement no 689043. The funding body supervises the conduct of the overall project,
but is not involved in the planning, implementation and interpretation of the RCT.
NTNU is leading the development of the underlying structure for the database and decision support 
system, RGU is leading the physical activity monitoring, and a private company Trade Expansion is leading 
the mobile app development. UoSD is lead in the planning and conducting of the RCT. UoSD, NFA, NTNU, 
GLA and RGU developed the content for the app. Participants will be recruited at NTNU and UoSD; NTNU 
is leading the overall project. 
LFS provided the first draft of the manuscript, PJM and KS critically scrutinized the first draft and 
provided comments, TIN, MJS and JH gave specific input to sample size calculation, KB gave specific input 
to the description of the data storage and DSS function. MJS, MS, KW, CNR, BN, FM designed the process 
evaluation. All authors participated in the design and content of the RCT, also all authors read, commented 
and approved the final manuscript prior to submission.
Conflict of interests
The overall aim of the selfBACK project is to develop a digital DSS and mobile app to support participants to 
self-manage their LBP. The results and experiences from the pilot and RCT will inform the further 
development of the selfBACK system, which may be introduced into a commercial market. If the selfBACK 
system is introduced into a commercial market, it will be done by a separate company that will have obtained 
a license to take the app to market. Any profit from such a transaction is received by the participating 
universities and not by individual authors. In order to secure an unbiased interpretation and dissemination of 
the RCT, the interpretation of the results will be performed blind to group allocation. Upon publication of 
study results, this commercial potential in the app development will be clearly stated and the publication will 
https://preprints.jmir.org/preprint/14720 [unpublished, non-peer-reviewed preprint]
JMIR Preprints Sandal et al
undergo peer-review to ensure methodological and scientific rigor. Additionally, the overall conduct of the 
trial is overseen by half-yearly review from the European Union, who is funding the project.
Abbreviations
CONSORT EHEALTH: consolidated standards of reporting trials statement for randomized controlled trials 
of electronic and mobile health applications and online telehealth
DSS: decision support system
LBP: low back pain
RCT: randomised controlled trial
SPIRIT:  Standard Protocol Items: Recommendations for Interventional Trials. 
Data sharing statement
Ownership of the data collected in the selfBACK trial is shared between the participating partners (NTNU, 
GLA, RGU, NFA, UoSD). A data steering committee will be established, who will be competent to decide 
over the use of the data. The steering committee will comprise one member from each participating partner. 
The selfBACK consortium supports the concept of data sharing and enquires from outside research partners to
use the data are welcomed and will be discussed and decided upon by the steering committee.
https://preprints.jmir.org/preprint/14720 [unpublished, non-peer-reviewed preprint]
JMIR Preprints Sandal et al
REFERENCES
1. Disease GBD, Injury I, Prevalence C. Global, regional, and national incidence, prevalence, and
years lived with disability for 328 diseases and injuries for 195 countries, 1990-2016: a systematic
analysis for the Global Burden of Disease Study 2016. Lancet; 2017 Sep 16;390(10100):1211-59.
PMID: 28919117. doi: 10.1016/S0140-6736(17)32154-2.
2. Buchbinder R, Blyth FM, March LM, Brooks P, Woolf AD, Hoy DG. Placing the global burden
of  low  back  pain  in  context.  Best  Pract  Res  Clin  Rheumatol;  2013  Oct;27(5):575-89.  PMID:
24315140. doi: 10.1016/j.berh.2013.10.007.
3. Walker BF, Muller R, Grant WD. Low back pain in Australian adults: the economic burden.
Asia Pac J Public Health; 2003;15(2):79-87. PMID: 15038680. doi: 10.1177/101053950301500202.
4. Maniadakis N, Gray A. The economic burden of back pain in the UK. Pain; 2000 Jan;84(1):95-
103. PMID: 10601677.
5. Hartvigsen J, Hancock MJ, Kongsted A, Louw Q, Ferreira ML, Genevay S, et al. What low back
pain  is  and  why  we  need  to  pay  attention.  Lancet;  2018  Jun  9;391(10137):2356-67.  PMID:
WOS:000434643200032. doi: 10.1016/S0140-6736(18)30480-X.
6. Stochkendahl MJ, Kjaer P, Hartvigsen J, Kongsted A, Aaboe J, Andersen M, et al.  National
Clinical Guidelines for non-surgical treatment of patients with recent onset low back pain or lumbar
radiculopathy. Eur Spine J; 2018 Jan;27(1):60-75. PMID: 28429142. doi: 10.1007/s00586-017-5099-
2.
7. Pillastrini  P,  Gardenghi  I,  Bonetti  F,  Capra  F,  Guccione  A,  Mugnai  R,  et  al.  An  updated
overview of clinical guidelines for chronic low back pain management in primary care. Joint Bone
Spine; 2012 Mar;79(2):176-85. PMID: 21565540. doi: 10.1016/j.jbspin.2011.03.019.
8. Savigny  P,  Watson  P,  Underwood  M,  Guideline  Development  G.  Early  management  of
persistent  non-specific  low back pain:  summary of  NICE guidance.  BMJ;  2009 Jun 4;338:b1805.
PMID: 19502217. doi: 10.1136/bmj.b1805.
9. NICE  tNIfHaCE.  Low  back  pain  and  sciatica  in  over  16s:  assessment  and  management.
Assessment and non-invasive treatments. United Kingdom: National Guideline Centre, 2016.
10. Qaseem A, Wilt TJ, McLean RM, Forciea MA, Physicians ftCGCotACo. Noninvasive Treatments
for Acute, Subacute, and Chronic Low Back Pain: A Clinical Practice Guideline From the American
College  of  PhysiciansNoninvasive  Treatments  for  Acute,  Subacute,  and  Chronic  Low  Back  Pain.
Annals of Internal Medicine; 2017;166(7):514-30. doi: 10.7326/m16-2367.
11. Barlow J,  Wright  C,  Sheasby J,  Turner A,  Hainsworth J.  Self-management approaches for
people with chronic conditions: a review. Patient Educ Couns; 2002 Oct -Nov;48(2):177-87. PMID:
12401421.
12. Lorig  KR,  Holman  H.  Self-management  education:  history,  definition,  outcomes,  and
mechanisms.  Ann  Behav  Med;  2003  Aug;26(1):1-7.  PMID:  12867348.  doi:
10.1207/S15324796ABM2601_01.
13. Oliveira VC, Ferreira PH, Maher CG, Pinto RZ, Refshauge KM, Ferreira ML. Effectiveness of
self-management  of  low  back  pain:  systematic  review  with  meta-analysis.  Arthritis  Care  Res
(Hoboken); 2012 Nov;64(11):1739-48. PMID: 22623349. doi: 10.1002/acr.21737.
14. Du S, Hu L, Dong J, Xu G, Chen X, Jin S, et al. Self-management program for chronic low back
pain:  A systematic review and meta-analysis.  Patient Educ Couns;  2017 Jan;100(1):37-49.  PMID:
27554077. doi: 10.1016/j.pec.2016.07.029.
15. Huber S, Priebe JA, Baumann KM, Plidschun A, Schiessl C, Tolle TR. Treatment of Low Back
https://preprints.jmir.org/preprint/14720 [unpublished, non-peer-reviewed preprint]
JMIR Preprints Sandal et al
Pain with a Digital Multidisciplinary Pain Treatment App: Short-Term Results. JMIR Rehabil Assist
Technol; 2017 Dec 4;4(2):e11. PMID: 29203460. doi: 10.2196/rehab.9032.
16. Liddle SD, Baxter GD, Gracey JH. Chronic low back pain: patients' experiences, opinions and
expectations  for  clinical  management.  Disabil  Rehabil;  2007  Dec  30;29(24):1899-909.  PMID:
17852259. doi: 10.1080/09638280701189895.
17. Zhao  J,  Freeman  B,  Li  M.  Can  Mobile  Phone  Apps  Influence  People's  Health  Behavior
Change? An Evidence Review. J Med Internet Res; 2016 Oct 31;18(11):e287. PMID: 27806926. doi:
10.2196/jmir.5692.
18. Beatty  L,  Lambert  S.  A  systematic  review  of  internet-based  self-help  therapeutic
interventions to improve distress and disease-control among adults with chronic health conditions.
Clinical  psychology  review;  2013  Jun;33(4):609-22.  PMID:  23603521.  doi:
10.1016/j.cpr.2013.03.004.
19. Hayden JA, van Tulder MW, Tomlinson G. Systematic review: strategies for using exercise
therapy to improve outcomes in chronic low back pain. Ann Intern Med; 2005 May 3;142(9):776-85.
PMID: 15867410.
20. O'Connor S, Hanlon P, O'Donnell CA, Garcia S, Glanville J, Mair FS. Understanding factors
affecting  patient  and  public  engagement  and  recruitment  to  digital  health  interventions:  a
systematic review of qualitative studies. BMC Med Inform Decis Mak; 2016 Sep 15;16(1):120. PMID:
27630020. doi: 10.1186/s12911-016-0359-3.
21. Machado GC, Pinheiro MB, Lee H, Ahmed OH, Hendrick P, Williams C, et al. Smartphone apps
for the self-management of low back pain: A systematic review. Best Pract Res Clin Rheumatol; 2016
Dec;30(6):1098-109. PMID: 29103552. doi: 10.1016/j.berh.2017.04.002.
22. Nicholl BI, Sandal LF, Stochkendahl MJ, McCallum M, Suresh N, Vasseljen O, et al.  Digital
Support  Interventions for  the Self-Management of  Low Back  Pain:  A Systematic Review.  J  Med
Internet Res; 2017 May 21;19(5):e179. PMID: 28550009. doi: 10.2196/jmir.7290.
23. Mork PJ, Bach K, selfBACK C. A Decision Support System to Enhance Self-Management of Low
Back Pain: Protocol for the selfBACK Project. JMIR research protocols; 2018 Jul 20;7(7):e167. PMID:
30030208. doi: 10.2196/resprot.9379.
24. Chan  AW,  Tetzlaff  JM,  Gotzsche  PC,  Altman  DG,  Mann  H,  Berlin  JA,  et  al.  SPIRIT  2013
explanation and elaboration: guidance for protocols of clinical trials. BMJ; 2013 Jan 8;346:e7586.
PMID: 23303884. doi: 10.1136/bmj.e7586.
25. Eysenbach G. CONSORT-EHEALTH: implementation of a checklist for authors and editors to
improve  reporting  of  web-based  and  mobile  randomized  controlled  trials.  Stud  Health  Technol
Inform; 2013;192:657-61. PMID: 23920638.
26. Herrero P, Bondia J, Adewuyi O, Pesl P, El-Sharkawy M, Reddy M, et al. Enhancing automatic
closed-loop glucose control  in type 1 diabetes with an adaptive meal bolus calculator - in silico
evaluation under  intra-day variability.  Comput Methods Programs Biomed;  2017 Jul;146:125-31.
PMID: 28688482. doi: 10.1016/j.cmpb.2017.05.010.
27. Reddy M, Pesl P, Xenou M, Toumazou C, Johnston D, Georgiou P, et al. Clinical Safety and
Feasibility of the Advanced Bolus Calculator for Type 1 Diabetes Based on Case-Based Reasoning: A
6-Week  Nonrandomized Single-Arm Pilot  Study.  Diabetes  Technol  Ther;  2016  Aug;18(8):487-93.
PMID: 27196358. doi: 10.1089/dia.2015.0413.
28. Bartholomew LK, Parcel GS, Kok G. Intervention mapping: a process for developing theory-
and evidence-based health education programs. Health Educ Behav; 1998 Oct;25(5):545-63. PMID:
9768376. doi: 10.1177/109019819802500502.
29. Roland M, Morris R. A study of the natural history of low-back pain. Part II: development of
guidelines for  trials  of  treatment in primary care.  Spine (Phila Pa 1976);  1983 Mar;8(2):145-50.
https://preprints.jmir.org/preprint/14720 [unpublished, non-peer-reviewed preprint]
JMIR Preprints Sandal et al
PMID: 6222487.
30. Roland M, Morris R. A study of the natural history of back pain. Part I: development of a
reliable  and  sensitive  measure  of  disability  in  low-back  pain.  Spine  (Phila  Pa  1976);  1983
Mar;8(2):141-4. PMID: 6222486.
31. Roland M, Fairbank J. The Roland-Morris Disability Questionnaire and the Oswestry Disability
Questionnaire. Spine (Phila Pa 1976); 2000 Dec 15;25(24):3115-24. PMID: 11124727.
32. Jordan K, Dunn KM, Lewis M, Croft P. A minimal clinically important difference was derived
for  the  Roland-Morris  Disability  Questionnaire  for  low  back  pain.  J  Clin  Epidemiol;  2006
Jan;59(1):45-52. PMID: 16360560. doi: 10.1016/j.jclinepi.2005.03.018.
33. Stratford PW, Binkley J, Solomon P, Gill C, Finch E. Assessing change over time in patients
with low back pain. Phys Ther; 1994 Jun;74(6):528-33. PMID: 8197239. doi: 10.1093/ptj/74.6.528.
34. Krokstad S, Langhammer A, Hveem K, Holmen TL, Midthjell K, Stene TR, et al. Cohort Profile:
the  HUNT  Study,  Norway.  Int  J  Epidemiol;  2013  Aug;42(4):968-77.  PMID:  22879362.  doi:
10.1093/ije/dys095.
35. Waddell  G,  Newton  M,  Henderson  I,  Somerville  D,  Main  CJ.  A  Fear-Avoidance  Beliefs
Questionnaire (FABQ) and the role of fear-avoidance beliefs in chronic low back pain and disability.
Pain; 1993 Feb;52(2):157-68. PMID: 8455963.
36. Nicholas MK. The pain self-efficacy questionnaire: Taking pain into account. Eur J Pain; 2007
Feb;11(2):153-63. PMID: 16446108. doi: 10.1016/j.ejpain.2005.12.008.
37. Ahlstrom L, Grimby-Ekman A, Hagberg M, Dellve L. The work ability index and single-item
question: associations with sick leave, symptoms, and health--a prospective study of women on
long-term sick leave. Scand J Work Environ Health; 2010 Sep;36(5):404-12. PMID: 20372766.
38. Grimby G, Borjesson M, Jonsdottir IH,  Schnohr P, Thelle  DS, Saltin B.  The "Saltin-Grimby
Physical Activity Level Scale" and its application to health research. Scand J Med Sci Sports; 2015
Dec;25 Suppl 4:119-25. PMID: 26589125. doi: 10.1111/sms.12611.
39. Hefford C,  Abbott JH,  Arnold R,  Baxter GD.  The patient-specific functional  scale:  validity,
reliability, and responsiveness in patients with upper extremity musculoskeletal problems. J Orthop
Sports Phys Ther; 2012 Feb;42(2):56-65. PMID: 22333510. doi: 10.2519/jospt.2012.3953.
40. Engstrøm M. The Reliability of a New Sleep Screening Questionnaire for Large Population-
Based Studies: The Third Nord-Trøndelag Health Study. The Open Sleep Journal; 2011;4(1):14-9. doi:
10.2174/1874620901104010014.
41. Cohen S,  Kamarck T,  Mermelstein  R.  A global  measure of  perceived stress.  J  Health  Soc
Behav; 1983 Dec;24(4):385-96. PMID: 6668417.
42. Brooks R. EuroQol: the current state of play. Health policy (Amsterdam, Netherlands); 1996
Jul;37(1):53-72. PMID: 10158943.
43. Hallegraeff  JM,  van  der  Schans  CP,  Krijnen  WP,  de  Greef  MH.  Measurement  of  acute
nonspecific low back pain perception in primary care physical therapy: reliability and validity of the
brief  illness  perception  questionnaire.  BMC  Musculoskelet  Disord;  2013  Feb  1;14:53.  PMID:
23369321. doi: 10.1186/1471-2474-14-53.
44. Kroenke K, Strine TW, Spitzer RL, Williams JB, Berry JT, Mokdad AH. The PHQ-8 as a measure
of current depression in the general population. J Affect Disord; 2009 Apr;114(1-3):163-73. PMID:
18752852. doi: 10.1016/j.jad.2008.06.026.
45. Swinkels-Meewisse EJ, Swinkels RA, Verbeek AL, Vlaeyen JW, Oostendorp RA. Psychometric
properties of the Tampa Scale for kinesiophobia and the fear-avoidance beliefs questionnaire in
acute low back pain. Man Ther; 2003 Feb;8(1):29-36. PMID: 12586559.
46. Hawker GA, Mian S, Kendzerska T, French M. Measures of adult pain: Visual Analog Scale for
Pain (VAS Pain), Numeric Rating Scale for Pain (NRS Pain), McGill Pain Questionnaire (MPQ), Short-
https://preprints.jmir.org/preprint/14720 [unpublished, non-peer-reviewed preprint]
JMIR Preprints Sandal et al
Form McGill Pain Questionnaire (SF-MPQ), Chronic Pain Grade Scale (CPGS), Short Form-36 Bodily
Pain  Scale  (SF-36  BPS),  and  Measure  of  Intermittent  and  Constant  Osteoarthritis  Pain  (ICOAP).
Arthritis  Care  Res  (Hoboken);  2011  Nov;63  Suppl  11:S240-52.  PMID:  22588748.  doi:
10.1002/acr.20543.
47. Khan KA, Madan J, Petrou S, Lamb SE. Mapping between the Roland Morris Questionnaire
and generic preference-based measures. Value Health; 2014 Sep;17(6):686-95. PMID: 25236992.
doi: 10.1016/j.jval.2014.07.001.
48. Hill JC, Whitehurst DG, Lewis M, Bryan S, Dunn KM, Foster NE, et al. Comparison of stratified
primary care management for low back pain with current best practice (STarT Back): a randomised
controlled  trial.  Lancet;  2011  Oct  29;378(9802):1560-71.  PMID:  21963002.  doi:  10.1016/S0140-
6736(11)60937-9.
49. Konstantinou K, Dunn KM, Ogollah R, Vogel S, Hay EM, team Asr. Characteristics of patients
with low back and leg pain seeking treatment in primary care: baseline results from the ATLAS
cohort  study.  BMC  Musculoskelet  Disord;  2015  Nov  4;16:332.  PMID:  26537894.  doi:
10.1186/s12891-015-0787-8.
50. da CMCL, Maher CG, Hancock MJ, McAuley JH, Herbert RD, Costa LO. The prognosis of acute
and  persistent  low-back  pain:  a  meta-analysis.  CMAJ;  2012  Aug  7;184(11):E613-24.  PMID:
22586331. doi: 10.1503/cmaj.111271.
51. Hestbaek L, Munck A, Hartvigsen L, Jarbol DE, Sondergaard J, Kongsted A. Low back pain in
primary care: a description of 1250 patients with low back pain in danish general and chiropractic
practice. Int J Family Med; 2014;2014:106102. PMID: 25436149. doi: 10.1155/2014/106102.
52. Lauridsen HH, Hartvigsen J, Manniche C, Korsholm L, Grunnet-Nilsson N. Danish version of
the Oswestry disability index for  patients with low back pain.  Part  2:  Sensitivity,  specificity and
clinically  significant  improvement  in  two  low  back  pain  populations.  Eur  Spine  J;  2006
Nov;15(11):1717-28. PMID: 16736202. doi: 10.1007/s00586-006-0128-6.
53. Fitzmaurice  GM, Laird  NM, Ware JH.  Linear  Mixed Effects Models.   Applied Longitudinal
Analysis. USA, New Jersey: John Wilet & Sons, Inc. ; 2004. p. 187-237.
54. Kahan BC, Morris TP. Reporting and analysis of trials using stratified randomisation in leading
medical  journals:  review  and  reanalysis.  BMJ;  2012  Sep  14;345:e5840.  PMID:  22983531.  doi:
10.1136/bmj.e5840.
55. Ranstam J,  Turkiewicz A, Boonen S, Van Meirhaeghe J,  Bastian L,  Wardlaw D. Alternative
analyses  for  handling  incomplete  follow-up  in  the  intention-to-treat  analysis:  the  randomized
controlled trial of balloon kyphoplasty versus non-surgical care for vertebral compression fracture
(FREE). BMC Med Res Methodol; 2012 Mar 24;12:35. PMID: 22443312. doi: 10.1186/1471-2288-12-
35.
56. Jarvinen TL, Sihvonen R, Bhandari M, Sprague S, Malmivaara A, Paavola M, et al. Blinded
interpretation  of  study  results  can  feasibly  and  effectively  diminish  interpretation  bias.  J  Clin
Epidemiol; 2014 Jul;67(7):769-72. PMID: 24560088. doi: 10.1016/j.jclinepi.2013.11.011.
57. Smit ES, Dima AL, Immerzeel SAM, van den Putte B, Williams GC. The Virtual Care Climate
Questionnaire: Development and Validation of a Questionnaire Measuring Perceived Support for
Autonomy in a Virtual Care Setting. J Med Internet Res; 2017 May 8;19(5):e155. PMID: 28483743.
doi: 10.2196/jmir.6714.
58. May  C,  Finch  T.  Implementing,  Embedding,  and  Integrating  Practices:  An  Outline  of
Normalization  Process  Theory.  Sociology;  2009  2009/06/01;43(3):535-54.  doi:
10.1177/0038038509103208.
59. May CR, Cummings A, Girling M, Bracher M, Mair FS, May CM, et al. Using Normalization
Process Theory in feasibility studies and process evaluations of complex healthcare interventions: a
https://preprints.jmir.org/preprint/14720 [unpublished, non-peer-reviewed preprint]
JMIR Preprints Sandal et al
systematic review. Implement Sci; 2018 Jun 7;13(1):80. PMID: 29879986. doi: 10.1186/s13012-018-
0758-1.
60. RE-AIM.   [cited  2018];  Available  from:  www.re-aim.org  Archived  at:
http://www.webcitation.org/77tk5xwwc 
61. Schulz KF, Altman DG, Moher D, Group C. CONSORT 2010 Statement: updated guidelines for
reporting  parallel  group  randomised  trials.  Trials;  2010  Mar  24;11:32.  PMID:  20334632.  doi:
10.1186/1745-6215-11-32.
62. Dario AB, Moreti Cabral A, Almeida L, Ferreira ML, Refshauge K, Simic M, et al. Effectiveness
of telehealth-based interventions in the management of non-specific low back pain: a systematic
review  with  meta-analysis.  Spine  J;  2017  Sep;17(9):1342-51.  PMID:  28412562.  doi:
10.1016/j.spinee.2017.04.008.
63. Shebib R, Bailey JF, Smittenaar P, Perez DA, Mecklenburg G, Hunter S. Randomized controlled
trial of a 12-week digital care program in improving low back pain. Npj Digit Med; 2019 Jan 7;2(1):1.
PMID: 31304351. doi: 10.1038/s41746-018-0076-7.
64. Toelle TR, Utpadel-Fischler DA, Haas K-K, Priebe JA.  App-based multidisciplinary back pain
treatment versus combined physiotherapy plus online education: a randomized controlled trial. npj
Digital Medicine; 2019 2019/05/03;2(1):34. doi: 10.1038/s41746-019-0109-x.
https://preprints.jmir.org/preprint/14720 [unpublished, non-peer-reviewed preprint]
JMIR Preprints Sandal et al
Supplementary Files
https://preprints.jmir.org/preprint/14720 [unpublished, non-peer-reviewed preprint]
JMIR Preprints Sandal et al
Figures
https://preprints.jmir.org/preprint/14720 [unpublished, non-peer-reviewed preprint]
JMIR Preprints Sandal et al
Participant flow through the selfBACK trial. Abbreviations: GP: general practitioner, PT: physiotherapist, C: chiropractor,
HCP: Health Care Professional, LBP: Low Back Pain. The dashed lines indicate who the participant interacts with during the
screening process and randomisation.
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